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mitzs7-*f>m&&®m<Dmm£Bis.-?2>$&2 xgi, 
huei®*^ -> ^ if >s^#©mR£ fls^sjfc ^ axm. 
it->'j =i >si£^j&-r&sg 3 xst> 

ijESHti-U 3 >BI£®iRl$tC|&5&LT^©|iKt~><J 3 
>BI©fjE7-f V U--> 3 >«©(*3g|5fcS^$nfc^ 

mfta^bvU n >BI©ME7-f V U-->3>m<Df*imz 

sig£ti*:§i$#fr\ • 7-f y w-->3 >«is<D 
7-f v u--> 3 ymtmmt VTmm?z> «t p tcbfc^ 

t&ftWtftZ h V>^- • 7-f V l^->-3 >*i§©^J& 

[111**2] WfBm3X@*t, n^, ^y^^tf* 
&^<J:Dfc£ifcfrSafcm5^fc< ifc— :3£-£tr£H 

Jtc*xfT5»iTi&5if*3i 1 £E«© M/>f - 7 

<VU-->3 >*ifi©Jgfi£^£,, 

[B*9 3 ] flftEft 3 11*5, 3 5 0 tfiliOlftT 
fffctl-Sfl*^ 1 2 KEfc© h • 7-fVI/ 

M»#JH4] i»Em3XeiHuES!4Xg©|fflfc, ffi 
fB^b->'Jn>K(c*fbT7 0 CCJ^i. 1 1 0 OtH 

^n^iM^fv-Q^^m^m. 1 ~ 3 ©vvrnawcE* 

©hU->?- • 7-fyU— : X3 >«JtO»BJE3ErS5. • 
[»*JK5] WEIB2xailWlB«3xaoMK:, 15 
Ei§zkSS.fl; > 51f >*^#*«©aa)tK:» UT^Stt* 

*©S6fltfe:**n*«FJfll*»5BS"a-«xa**A/"r^* 
»^i~4©t.i-rn^tcE«©hu>5 1 - 7-fyU— 

[f*H6] WE^lXSiWE^2XS©Hfc. hu 
E***S«©*®^HfkUTWE7-f V U--> 3 >» 
©lfl§nS1$©££^i6£Xg£#A/-e^-5ff*JS 1 ~ 5 © 
V»m*>»CE«© hU>f • 7-fV U-->3 >«jg©}g 

[0 0 0 1] 

[fg91©Jg-f58$&#S] ^©fgBJite. ¥»fr&B«::K 

tt£>n3 r-U>3=- • 7-f V U— ->3 > (Trench Isolati 
on) «§ig©Jgj£^ffil::Hf 3„ 
[0 0 0 2] 

[S£*'©&ffi] ¥9M*£SI=j3t?S7'rvU- 



[0 0 0 3] ifi^, LS I (Large-Scale. Integrated c 
ircuit) ©JMMMb©aifTi#»C. 7-fVl/-y 3 >I 
*©IB'Jv&«5S<#*&ftTlr>-5. CdDtft, t£j|5J;9 — 
^WtC^ffl^nT^fcLOCOS (LOCal Oxidation of 

Silicon) ft, ?ftfc£¥W*aM®XniCjgftK&a 

7-f VU— 5'3>fi«**S"C*ft<340'3'3**. 

d-e. ¥i*i«©Sli:7'f v i/-> 3 >i4Mt 

^ft-tfty'J^X S i 0 2 ) £3E*U -5-©«S»«b 

?z> rhu>^ • 7-f vu- ->3 >«jgj jjtfflnsn* 

[0 0 0 4] C© rhU->5=- • T< v U— >*jtj 
Ttt, LOCOSi*T»^n^)ifei^K©i|@^lt-<T7-f 
Vl^-->3 >#t©ig£$iKT#.5©T, jfi¥©SV^« 

scm^-3fe^:€r$©7-f vu-ya >*«s*its 

[0 0 0 5] S£3fe© ThU->^ • 7-fVI/->a >fp£ 
jfij ©^fi£^rfe*0 8. 0 9CSt. *#lciMBa7-f 
VU->3>S 41**0. 1/i'miS) tc*rL 

T=Sfk->U=i>S:*^:-r^lC«, CVD (Chemical V 
apor Deposition) fto*W#)Ta&'5 £ i#*$0 £tlTi/> 

■5. cvDftic«ko^^n-5-^-ft;->U3>©Ji^:tt 

CVD ftO>fTt)iRtt)JtAffai**y7X7 CVD 

[0 0 0 6] ^-r^lJOtr, iUkSiciO. ->un>s 

S101 ©*ffiK-K<fc->U 3»gl 0 5 OPS 2 0 n 

0 5±K, MJECVDftT^Yr:->U3> (S i 3N4) R 
106 (f^2 0 0 nmgS) £©($©# 
M08 (a) IC^-T. 

[0 0 0 7] 7*M/vXh (0*1*"$*) 

y'j3>Kl0 6±i:itLfct, %<btltz?*h\si? 

ft$nfc7* h uvx h®m« 7-f v u-->3 >mizzj 
fo$%n5-y*%f%. 7-f y 1— ->3 >**^B£^n 

[0 0 0 8] -€-lt, -e©/i^->Yt$nfcy* bus? 

XHJTX^iLTtfty'JnVRl 0 6 i~g!fb:-> 
'J3>I1 0 5$jetCh*7-f X-y?>^f -5. -eniCcfc 

oT, 08 (b) »c*fJ;pir, y^YV'Jxvm<Dm 

(c^-r-sfi^ic^ftvu 3>no6 ii-mtyv -3 
>n 0 5$:aa-r-5?Li 1 s^M^ns. c©sa 
aii8it y* h u-^x r-^©^tc^j£;-r^)/i^-> 

[0009] 7*M/-^n^im ®s?li 

1 s^ffiTLtzmtisv^ymi o 6^?7^tLT, -> 
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10 1O36IICH8 (c) \Z7F.?£o1S.7'i 7 U-5/ a 
>j»l 0 3 £JgJs£-r<5. C07<VU— ~>3>jil 0 3 

-5-O*ili«»J>L«0. 1 urn, SS£te#J*J£0. 5m 
m"Ca&£>. 

[0010] $ 6 fc, JT»JL 1 ,1 8 SiAfc^fty U 3 
>ffltl0 6O±C, 09 (a) C^-r«t-5C, vU3> 
Sftl 0 l©££ffl£8'5«fc3K:-&te5/ij3>&i l 
3fe»fiW4. £©nB?te5/'j3>Bll 1 

U3>mi 0 6©±tf£ttT&<, 7-fVI/-'>3 1 

0 3©i#g«c*)iftsrr*. 

CO 0 1 1] j&^T, 7^V1/->3>»1 0 3©fl-g& 
©-»<&-> U 3 >Kl 13&, te^WffittWWS (Chem 
ical Mechanical Polishing. CMP) iStCcfc-pTSlte 

•>U3>no6 ©*ffi**«B-r*STrw*"r*. -e-© 

IS*. Ste 5/'J n>H06 ©±SB©-&te-> U 3 >EI 

1 1 3 ttR&££fL SfeStes/U 3>I106 <D*M« 

¥i§te£ns. 

[0012] ->U 3 >S« 1 0 1 ©SMlt^o 

fcfft->U n >BU 0 6 £-&te5/'J a >E& l o 5 

(b) \ZmT£?\Z, 7-fV U--> 3 >mi 0 3©rtS$ 

fcJiKSft&-«te5/y3>gii i 3©*36«a*n*. 
:pH. ^'J3>s*i o i©7<vi/— >3>ti 

0 3ifC.Il 0 3©|*3«fc»-3fc-*te5' l J3>gtl 
13lC«kD, YV>=? ■ 7-i Vlz-xa >«iil 0 2ffl 

[0 0 13] 0 8 45«tO:@9lC^-rSe5l5©*ffiT«, ?S 
SS7 p 7XvCVDj4tc«toT-SEte>"Ja>Ml 1 3 
£JBjacTai8C*^T. 0 9 (a) fcjrTJ: 5 IC, 7 
-f VU-->a >il0 3©F»ggi5©-ate->Un>Kl 1 
3fcJiWh- (*?E*g|$#) lU^MSmK d 

tin 7-f y u~i>3 >«i o 3©ii*^^(c^< 

©&#&iiS®K:/7XvCVD?£K:«fcoTfc7'f V U— 
^3>|103 ©3># €r~Kte -> U 3 >K 1 1 3 T*3fe* 
f £ © SllT & -5 frZ X' $> Z> . 

[0014] sJW Hi 14 Ti^Sf-S <h . hU->5 1 -7 
-f VU— 5/a >«jg 1 0 2 ©«ittW3£ft?W£-Ff 
Tte&<. ^■©7-fVl/-5/ 3 >'t±^t)®T-r-5. S 
fc, H 1 1 4 it. CMPSlCioTWLtt 
\Z. 09 (b) fC^-TctplcSISl 0 1 ©*®tc^n-s 

i o i <D^m\zmntz^ n u 

tt. iOIlflSl 0 1 ©±^cjgfi££n3KgiUf © 

[0015] 08 *3J;Z/0 9 iz^TVtm<D^m ©Sli 
LT. iSSS7*7X-7CVDffi(r«t-s.T-gfte5/U => > 

11 1 3SrJBj£-r*Iglr:fcUTCVD©&fr£^;t. 



K 1 1 4©^^5E)5itr-S»*ffi^*S. 
[0 0 16] Z<Dj3&\Z&ft&, K 1 1 4©fg££ 
E&ltT^-S**. X^X^X-/^>^5»jf|£±tf 

vx7f>i/$n5fci4, 010 tc^Tctp c -ffite 

■>'J3>R1 1 3»fiKf5ISl:7'fVl/—>3 >ii 
0 3©BBP$**t£*£*lTL£5. Lfc*^T, dtoefi: 
fta?'nfc3ErStT?tt, H8*«fc^H9 Kw"r*feK:Jt/<T 
7-fVl/— >3 >J8l 0 3©«*tSmWCl£*«r3Tb* 
5©T, 7 -TV I/— 5/a >®*£©iSg/h<i:V>-p SADIST 
ntf»JL<6K 7^VU->3>I10 3(D 

uiriao, 7-f V U—> 3 >ttH*^T L 

[0017] aKttfcflm&nKtes/'j 3 >bi© 

MMtl/Ttt. ^t>«$-57.t!>n— f-^Oif (Spin 
Coating) &0<ftl<i>ttT^-5. Xfc!>n— 7^ >^j£« 
SOG (Spin-On-Glass) ftt t)P?«n^. C©Xfc! 
>n-5V>^ (££«SOG) }£H ->U3>ISS: 
0e^-B-^*ie>^-©*MfC5/U 3 >sfrtr«t*m©** 
£fiSTU -€-©j§?6*S^*fc«koT-€-©5/iJ=i>»« 

»Bt*jtalRUT*Ji*Ji3B*-e:*i:*»cte*Elfi:*SC 
5/'J u >*«©Sffitr-g!te->U n >DtSJgflc-r 

[0 0 18] ^©7>k!>n-^- ) ' >^j£T'«, 5/'j3> 
**trBW»©***5/U 3>a«©JEiB»C«ITbTjt 

(->7y-JK- S i OH 4 ) £ 7 ;i/ a -;i/& <!:©*"«}£ 

[0 0 19] 7.tf>=i-5^ >^te^ffl^T hl/>^7 
-fVV-/3 >«tiil 0 2 SifiET5Mf01 1 tC* 

■r. 

[0020] m8*>£zfm9\zmi,tzjj&iimm\zi, 

T, 5/'Jn>«1Sl 0 1 IdT-f V U-->3 >Jgl 0 3* 
^(5£Lfc&. 7K^te->'J3 >^WfiS^SJ(C^«bT#fc: 
^SS*ffll/>T, Xtf>a-^-<>^j*fC c t0, 5/'j3> 
1 0 1 ©affiK*BMt i/U 3 >jgS£©mJg 107? 
}gfi£-r-5. C©B#. 011 (a) tC*-r«fc-5 *SEte 
5/ U 3 >^©MK 10 711 7-f V l/->a>Sl0 
3 ©3>^tC«^atl-5 C £:a<T-£-5. 
[0 0 2 1] -g-©^, *S!te5/ U 3 >i£i£©MBI 1 0 7 

izttLTffifevmmmzfT?. c©i^fflsfc«fco, *se 

te5-'J n >&8t©^BI 10 711 m*»»*J:atK*tt 
^SHS(Cj;oTil®!te5/'J=i>Kl 0 4 

[0 0 2 2] 0 8*5^:^0 9 \Z5kLtzJ5&Lfsl 

miCLT, CMPj£lC«fcfp^te->U3>H 0 6©±^ 
lEte->U n >I1 0 4 S:^L, a ^>ic^te-> 
U3>110 6tiftyij3>il 0 5^X-y5 1 >y»C 
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«tDRfc*-f*i:. 011 (b) \Ztp?&o \Z b • 
T-f-yiz-xa XSjgl 0 2ds#e.n-5 0 

[0 0 2 3] LfrU £©:*.lf>X]-5V >^ft£ffl^ 
fc^ftT'te, #©<fc5&f^H#&-5. 

[0 0 2 4] fftfr-S, *SHbv'Jxi>i§i£©aBll 0 

mtm^T^ y u--> 3 >m 1 o 3 ©ftg5T'«-e-©iKiSi 
Kttx.<=,*rr\ ^-©3331, 011 (b) ic^-r«tp»c 

7-f71/-y3>ll 0 3<7)rtgStS^/t-^b'>Un 
>JBI 1 0 4 7 i7 1 1 7 *?14T5 t 
[0 0 2 5] ^©HJiTk^S^fCfcoT^^tl 
^=BSEfb->Un»gl 0 4H +fttzM®itrf't}t)n-f 
feZf- im<, #»©v^y-;uS£-^if 
££a*#a^T^-5= Z\<Dtztt>. g-fbv'J XI >I1 0 6 
©-LSlC&SxlgHbvUxOffill 0 4^Sf5CMP 
gfc-> U n >M 1 0 6 tg^bv' u 3 >Ki 0 5 
SKSta'jxy hxyf >^iii:*^T, -e-ne.© 

«»t*^-ri>. ^©i^m, Ell (b) \Ztf-?&5 
\z, T<Vl/-i>3>Sli 0 3©rtgB(cSofc-8Hfc-> 

U3>bii 0 4 ©maicai* 1 1 6*«$ntLt 

[0 0 2 6] ij3>1105 

S^l l 6*»V»t>-t5»d6Sn^"rt>. 
**flsS/U n >MF«®ffiR 1 0 7 ©{b^-fblc 

*. 

[0 0 2 7] 

» 1 0 3 rtfcSo.fc-^t-> U n >K 1 1 3 fc#-f K 1 

[0 0 2 8] 01 0(C^LfcG£*©#i£Ttt. F 1 
0 6©»J«UKFitT#*a«. 7^Vl/-y 3 >g«©S 
*. 7-f VU'-i xa>ttfg©(ST, 'J-£««t©Jfin£ 

[ 0 0 2 9 ] 0 1 1 74 V U 

-->3 >3t 1 0 3 ©rtgI5(^ofc-^k->'J 3>110 
4(C^^->i7 l l 7^>a^l 1 6 

[0 0 3 0] fIT, Z\<D^m<Dmmt. 74VV—is 
3>m$.<D&±, 74 V V- ->a >tefig©<gfF, 'J—* 

->a >#t©ftg&txiS12$n-5ii&gt®|©#-r F, 

V. S*-&i:©:*:BS£B&lbT-#-5 hU>?- • 7-fV U-— 

[0 0 3 1] C©fS91©f&©B#lte. 7-fVl/— >3> 
^(D^O. 1 wmSS©®ai7i7-f V l/-->3 >8§it 



Ci^T*f5hU>f • 7-f VU-v3>^3i©^fiE 
[0 0 3 2] 

[^JiS^StTS^©^©] (1) Z<D¥£W<Dbl> 
©«ffiK7-f V U-v-3 >SSMmiIIi:, X 

IBj^tK *<b 1/ >fi^# ©&&<Hb*E J£ £ irT&'fb 
S'U 3 IS WfEHMbS'UaMi 

*a*?WKH*acbT*©*fl:2/u =3 ^©wiaT'f y u 
-->3 >*©rtaHc««3nfc»»-«»"rs64i8fc£ 
miteiKb>"j 3 >M©saiBT'f y u— > 3 >*»© 

ftmzMfStZnfz&frifi, M/>f -7<VU-y3> 
«tig© 7-f y U-i => 3 >ffl$6&%iLTS8^-r^J:5fC 

[0 0 3 3] (2) ^CD^OH/>f-7'fyi/- 
->a >#§i£©J£j&:£j£T*te, J62l8fc£^T, IKtt 

74 VI/-/ a >«©igAi 0. 1 /xmgg©»i&ffl&7-f 
Vlz-yayllTJoTti, 7-f y 1/-V3 >ffligc© 
7-fVk-y 3 >itl©IT, U— **»E©*ttbQ 

t ^ o fcpgs u s ^ t i& < > mc v ' u n >m* 

\Z74 y u-->3 >jS©rtg&Kitire£5. 

[0 0 3 4] Sfe, Xbf >n— ^f >^j*^ffit.^-5© 

t, 7-r y u~->a >*rtics^fc^b->u u >mic* 

^©fflKttKYb->U 3 >^©^E£©^tCt5iA/<i:iR 

-> 5 tf >S^^©^Kro{b^SfSfc «fc o t# 6 n* 
g^b -> u n >M ttgtS : t ab 0 , x ^ > y»tt*» « i' » © 

T, ^JS^bv-'Jn^Sr^-r-SCMPXS^SIg 
±IC^fig^nTV^fl!l©K («»Jx.tf^b->'J XI 
{b'>Un>M) ^l*4tS^Xy hX«y^>i7'lS^*3 
t^T. SEfb->U3>M«Bi:A, < >:3^SS:^t-t^:^^ «fco 
T, CneOXStC^I/iT^bv-'J XI >KtCft^if© 

[0 0 3 5] C©<tplC. Z(D%m<Dh\y>9- • 74 V 
U-->3 >«jg©^?5ffiTtt> 7-f y U-->3 >*8© 
(g*<0. 1 tfmg|g©®iffl&7-f y U~->3 >«iiiT-& 
oTfe, 7<yi/-y3>lgO«;A. 7-fVU— >a 
>14^©1£T, U-^SSS©iiliDi:^c.feF^e^^D-r 

ix. 7-r y v— ->a >mc>ftm\zmm2n2>i&mme># 

tltf. 7-fVL — ->3>S©^*t0. 1 fimgSQil 
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[0 0 3 6] (3) CC5jfflOhU>f • 7-fVU— 

fll 5/ 'J n > fcJCteTT* 4 5 T?* * . 

[0 0 3 7] uO^OH/>5 L -7^VU->3>i 
£®Sj£#&0tt®#gbfr>tr?M:, MGJBSX&tfS 

[0 0 3 8] Z.<D%We>hU>7- • 7-f VU— S/a >* 

jfi©»j«3SFtt©$ e tc<di©jf s Li^eraa, mtesg 3 x 

S<hitl2^4Xg©p B 1(C. MEHHtS/U 3 >KC»LT 
7 0 0"C£U, 1 1 0 0*CRT©MST^ffiSSrffV^ 

7 0 0*C*jHT»*t, ^©XSfCiS^ 

IT, ^tt6©XSK:I^g£#A£;^£,T&£. * 

ft. »Hsi+©jta:j&*i i o o"c^e^^«i:, *m#m 

[0 0 3 9] C<D^m<DbU>^ • T-i V U— : /3>I 

iS©}gfig^rfe©$^t<fi©»Sbti0ij-ctt, SfrEai2i 

S t W B» 3 IS ©Pol Id, WE® TkSSffc v 7lf 

Jtfis-tir&xgs-g-tr, HiHBjg*siifc->7U s >a^^ 

ScBBtORHSSgA-rK:. ^-©^»c-^*n-5^!l«* 
[0 0 4 0] u©^oH / >?.7^v( / --/3>i 

ifi©»«^ffi©S6K:fl&o»SL«r»«iTfi, mesiix 
S£ffiBi&2ig©MK:. tfiE¥«#««©^®£BMt: 

LTBET'-f VU— ->3 >$©MPg|5©:$£;itlifc-5Xg 
S^tr. d©*£, 7<VI/—> 3 >*OPJ 

•fVU->3 >*©BlOgP©AlC*4'-r-5©S:K±-r-& 

*IT»JE£ <fc 0 i^J6-5 H £ tfX' £ -5 *ij jft -5 . 
[0 0 4 1] (4) C©^B^0DhU>? ->-f V U~ 
->3 >*ifi©^fi£^i4lC*5^T. jWESg 1 IglJttt© 

[0 0 4 2] S9E»2X8»4, Xt;>3-f^>i'ST 

[0 0 4 3] z<D%w\z&^Tfrm\z&mT-2z>mmm 



[0 0 4 4] mfB^3Xgtt, ff]SBji*S§<fc->7lf>a 

4t>©Ta&n«. «*©*j*THfT-e^4. ffi^ta^m 

[0 0 4 5] MIBm4XS«, CMPS, K^-f-^x 
[0 0 4 6] 

[*B©*«©#»3 £TF, £©fg9!©$?iIftflS&©^ 

[0047] mivmmmm] z.<D?tw<D'mi<Dnm 

1 ~04tcSf« 

[0 0 4 8] *f\ 01 (a) t^Tcfc^tC, ->U3> 

(IS2 0nm§S) S#J«U ^©±(cMBECVDfe 
TS<b->'J 3>R6 (S§ 2 0 0 nmgg) £^fi£T 
4. H©l», ->U3>S«l©SSCt>W«©lR^fig 

[0 0 4 9] hi (b) l:^t<k3i:, 7*bu 
v7.h (H**T) £SMt5' , J=i>it6±K:sM|jb;fc 

*n&7*hUS?^MItt. 7-fVV-i/3>I*Sf)S 

[0 0 5 0] ^LT, £©/t^— ><b£ftfc:7:i- hUS? 
Xhimi'tH, ^t->'J^>l^6<!:-S?{t:vU 

01 (b) fc*^J:3K:,. 7*hU5?*h«©Bfc»j6 

ffl-T^JLl 8*iJgfi£$tX4o d©7Ll8tt, 7tM/v 
7-bmv>M\ZttfotZ>r'l5'->$:m-Oo 
[0 0 5 1] 7* HUvX hJRfiNt5&b^tft. Jta?Ll 
8 ^ 11 -> U 3 >ffi 6 ^-77. t L T > U a >S 

«i*K7-fi7?>yL, ->'J=i>*ffii©*i5ir0 
1 (c) iZm-t^oUT-i V I — ->3 >*3£®j&-r 

^© & jcmj^-t 4/i^->^jffe. -e©«itt0!i^«o. 

1 Mm. Si$«0i|AtfO. 5tfmT^. 
[0 0 5 2] £4±©XS«. 0 7*5j;^0 8^^Lfcfie 

[0 0 5 3] m^T. »®?L 1 8 ZffiZ.tz&iti'iJ 3 > 
K6©±IC. 02 (a) tr^-r«t^tC. ->'Ju>*«l 
©3>*®€rg5<fc-5^)l*3g'fb->7lf > (A-A-f Ko 

• ->7if» [(si h 2 nh> „] omwiomm 

7 (I$4 0 0 nmgl) Zl&tfL-fZ. 
[0 0 5 4] d©ji*^t;->7-tf >fi^^«©^7 
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3>m6<D&ffi\zmifi-r : bz.t\z£K)Wf&-£tiz>. £© 
1S#0. ljim. gl^AiO. 5 umt^rz fc$K 

+^ica^-^*$n, a 2 (a) ir^-r «t 5 \z, 7-f 
yu-5/3>»3ortas©asfli7ic#-f k (*as*> a 

[0 0 5 5] *bT>=i-T--r >^tt©*frtt. 09*. If. 
v U 3 >S« 1 OlHieiSg* 4 0 0 0 rpm, EMEMMII 

[0 0 5 6] &fb->'J 3>BI6©^®K:jgf£;* 

S i H 2 NH + 20 -» 
(1) *&9!&ft>&J:9C ia7Mt(b->5if >S 
i H 2 NHtii**«©$W!fK:j;0£j**na»*O£E 
JfcU =®{b->y n>S i 02t7> ; &^7NH3^^^ 
t5. C©7>^-7NH 3 «d©{k^f£Cti5^TM 

7 ti:^£tt5j®*Si(b~>5-tF>ti£-?- ^T-tft->U 3> 

ciMsatu aK7rt»c*ofc<»eu&«r». -*©*g 

V 'J 3 >Jg 4 tiiffittfcX >y ^ >^Btt*»-3. 
[0 0 6 1] 7fy^S3Tlt =Sft->U3>l4 5 
i^y'J^ l$9 00t ©^Fffitt*Hft©«a 
*p|*JK:6 0*MftilU j§7K^t;->7-y : >S^ft:r§ffi©m 
K7^tca^TV^^^:7> ; &-7> TKfct*©^^ 

s*oi*<. c:nic<fcy. -Wtit^vzi>m4\t^ etc 

[0 0 6 2] 5I*«V»T, a**fl:5/5lf >S^#»* 
©117 ©JR&3 \Z J: 0 »fc rifcft ->U3>14*CM 

pfetcto, g(b->y n>K6©*M*igai-r-5ST?w 

SLTiSTS. COB*. rS<t->U3>K4H 0 3 
(a) tC^-r«fcpfX, i' l j3>Ml©7-fVU-v'3 

&»ii-r-s>Sji?Li 8©^g5tcja$n^„ 7-rvu- -> 

3 >*3©rtfflJCHofc=*<t^»J n>«4©]H»t4, 

[0 0 6 3] «t»T. S&fcS'y 3 >tt 6 fcKfi (09*. tf 
16 0t) ®'J>»«fflV>Wl7M5/f>i'l:J: 

[0 0 6 4] EUOI1T, i3 (b) tir^-f«fc5K:, 
•> y 3 i fc hu • 7-f y U— > 3 >«Jfi 2 a 



[0 0 5 7] il**<b->51f>«^fls*«E©aK7©JU 
flaSTtii, 04l:iti5i:. E^fflXry 7°S l , S 
2, S3*«fcff3. 

[0 0 5 8] Xr-vysitli, ifi**fl:>'7lf>a^ 

ff«F*©ai«7SfltAfc->y=i>»«i*. *7h7*v 

-h±T2 0 01S©^gtt*Hj8i«t»K: 3 b. * 

**»©*5'W>S»*S-&S. 

[0 0 5 9] XT'^S2m a**flS5'5-!f>a^ 
#*tt©&K7*«Afc5'y=i>S«l£4 o ot:©* 
£S (H20) *H«©«»jPrtK6 0»»«f*. £ 

©^Jl 7 tt3fc©fMfcEJS5S (l) l:«otrSft->'J3 
>M4ic^tt-r^.. 
[0 0 6 0] 

Si0 2 + NH 3 (1) 

[0065] 7-ry u~v3 >m3\zmtsnrz-m<ki' 

X«;f>^nf. «<-«{fcS/U3>gt5©Xyg 1 > 

-e. 7-f y > 3 >m 3 tcasnfc^ftfl;^ y 3 >jg 

4©±Sgg&tii, 03 .(b) \Z7£?iLo\z7-1 VU-ya 

3*^^uj-ra. cchi/>?-7f vu—>3> 

«ifi2 a tit. -tfty'J 3 >BI4 ©±3grt*?SfcB bfcCl© 

[0 0 6 6] £UiS&^fc«fc 5 tir, C©569i©JISl*K» 
m<DhU>?- • 7-f y U-~>3 >5f*ii©^fi£^S;T* 

a**fl:->7t3 , >«^ff»*©wR7s»j«bfca, m 
fflgic«fcoT-e-©^Bi7£-gKb->y 3>K4tir^b 

Z.<Dfzt&. 7<y U—-> 3 >$©*!# 0. In 
mSS©fIft7f yV--> 3 >*$itT&^T*>. 7-f 
yu->E>Iioffit 7-f yu— >3>ttt©s 
T. y-^«o!t©iiirat^ofcFa^*4b^^ 
s?fb-> y 3 »g£ fc7-r y u— > 3 >« 3 ©^asic 

[0 06 7] Sfc. Xtf>3-^-C>^ffiSrfflVi-l)© 

x\ 7-fyi/->a >*3rtic^ofc-^fb->y 3>k 
ic#-f K^jgfiK^nsci.ttii^i.^ iiTKSfbv'^if >s 

-&#:*§i&©f£fil 7 ti£gSHb->'J 3 >«^©**©|KlcKi; 

TKsgfb -> >M£, #i£?£©mBi 7 ©fb^KfStir <k o T 
#en^-i?(b->y3>iK4«isc^T-*y, xy^>^ 

MPiit, s«i±tc^$tiTi/^S(b->y 3>k 

6^>lEfb->y3>K5S:^-r-5^Xy M^>^I 

Slcis^T. -SKb->'J 3>M4ti±^2<h^i:^S*S^t 
ioi. ^ne»©xg[ci3t,»Tx^fb->y 3 >k 

4 (ca*-^: f ©^Pfi*<*fe b -5 Z. L *>1s. b\ 
[0 0 6 8] C©«fc-5»C. CO^©ilitSiI©h 
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>g o. i ummst(owmu7^vu- 

fcM££i;r£. 7-f V U-3/a >j$©ftg|U:Uti££ 
[0 0 6 9] OKBttlk) d©5!!93©Sf? 1 

[0070] ( a ) m i iiisjmb©* 

1f>IA#l:ftAT*tfti/U3> (->7/-;0 

(ei i©fie*«K»isT*) . (c) K^g 



[ 0 0 .7 l ] -8tit~> 'J =i >H©iR*g5£te, ( a ) ~ 
(c) ©S#-&t*5HTt#e.nfchU->^ • 7-fVl/- 

->3 >ffii&\zttLx. 9 o o*c©^^ii;h^t6 o^ra 

[0 0 7 2] £l>y M-yf>y • M3> (a)~ 
(c) ©&«£»C*5^T*§£nfc-iHfc->y 3>®l<i:, 
9 5 0 ■CCTK^UHm+T-CDI^^kt «k 0 MfiLVTz- 
gMt->U=J >Bli:£, (HF) iz^it7>^- 

£A (NH 4 F) 5:1 : 3 0 ©tfcTjE^bT»fc«Wb 

[0 0 7 3] 
[0 0 7 4] 
[*1] 





(%) 


(«) 


(S i H 2 NH) n . 


3 


1. 5 


(S i OH,) 


3 0 


10.0 




3 


1 . 5 



[0 0 7 5] 8U5£tTfflutW5. 
[0 0 7 6] — KfbvUn>K©JRjR«|^tt, TKBJHbv' 
'J3> (is?y-)l,) Z&mLfz (b) (D«^B3 0% 

SlUiSfi^Sg (a) ©*-&<J:/iS^ft7 p 7X'7CVDft 
(c) ©S-&fC«3%<h^(C{£HM«t75:t3 

tv»4. d©^«t^e> w,i$mmm (a) ©*§^©- 

&fflLfc (c) ©»&£Ej#KHSV»;i£a«i|BSnfc. 

[0 0 7 7] £x«y hl7f>^ • U— htt, jgTK^t 
->5-!f>a^#*«[fflUfcfBl*«S»ll (a) (Dm^iZ 
til. 5fg<h&oTi5D, 7kgKb->'Jn> (->^y- 
JU) (b) ©«£©3 OfglZifc^T^fSlCflS 

^fiiicjSoT^-So ;o;<t*^. IlUlfl (a) 

VCVDSi&ffiiUc (c) ©«-&t(^^(c{£^Ci: 

a*, j&i-rntf. t m»i (a) ©i§-a-©-gE-ft-> 
(c) ©a^ii^^tcianci.h^jt^^nfc. 

[0 0 7 8] [i2©»!Sfl] £©§i!93©Sg2©|«£ 

iion/>f • 7-r y i^-->3 >eiji©}gfiK^ffi^s 

5-17 ICtk-T. 



[0 0 7 9] £t\ mSfeK#tB£FJ*l;:l,T. ->>J3 

>*isi©*®tt7'f vu-->3>*3 4jgfig-r« (a 

[0 0 8 0] *©». ««ftj£T'>U3>a«lSBlfl: 
tSCtCitl. -Sft->U3»g8 (IS3 0nm) 

>s»3©rtsscjg(Ksn-5. d©f^B!'fbie»c«fct», 
[008 l] -^©^©igtt^migjgsitracT-* 

-TfctJt, 0 6 (a) tC^'T.fc'ptc, j&Tkmiti'? 
If >fi£# £ * -> U > LT#&ia**fl: > 5 If > 

s«i©s®i;m^b, r&^mit^y^>m^(Dmm 

7 SrJgfig-rs. 

[0 0 8 2] ^tr, ia*5SHb->5-if>fi-&#©&Bl7 tc 
^TSi!lffe&^tg£^U«S£frl^ 0 6 (b) K 
*-T«t 5 ^Yb->U 3>I6 <0±\z=.Wtitzs U n >BI 
4£JgJ&-r^. ^LT, SlHJS^«tra«lC, CMP 

iSLWb (07 (a) #ra> , gffc^'J n >®|6 t 



(8) 
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Z.<DV!f(Dtf;m\tm7 (b) C*TJ:5 
[0 0 8 3] 7-f VV->s >^3lcS$tlfc-^b-> 
•J 3 >K4 ®±SB»tt» 07 (b) C«-rJ:3IC7-fy 
U-va >$3^£>S£tBT-5. uOM/>f -7-fVI/ 

- -> a >«fi 2 b «, —Kit -> U3>i4 <D±tgtfmm 

[0 0 8 4] £LL©X;gt;:,kD, ->Un>S1£l©S® 

^©^ffi[r«fc^T^$tlfc KU>f • 7-f V l/-->3 
>«jg2bl£, S 1 illlO^CJ: o Tf nfc 
M/>f •7fVl/-y 3 >ii2 atBtltm 

[0 0 8 5] SSlC, 7-fyi/-v-3>i3 0HP8S© 
ft 9 jB9i< ftoTl>Si*K. -S5{b-> "J3>l4t8 

O^feck 0 *> 'J - £ «8E« Ho ^ p Jfliftil-r 5 C 

• 7-f V1/-/3 >«i!2 a KJt'STBEESitf 
[0 0 8 6] 

[^bjo^*] et±^KUfcao, d©f£9i©hi/>?- 
• 7-f vu— >3>«jS©»fiE^fec«ttitf, 7-fyu 

-S' 3 7^Vl/-i/3>^©IT, U 

-£««E©Jttta£^fcTOB££i;*i:££<, 7-fV 
l/-5/3>fC|*g»ClKSn4lfiMlOW H, ^5 

[0 0 8 7] ifc, 7-fV U-->a >P©i|®*to. 1 u 
mgfl?©flMffl;Sc7-f VU— ^3 >*jgTa&^T&, i&ge 
J&£&ff»;:7-f V 1/-/3 >j»©rtS15{caKT#-5. 

[0M©f8*&ia93] 

[01] ZO%W<D$£imffiBm<D hU>9- • 7 -TV U 
-->a >«jfi©Jgi£:£ffi©&Xg£^-rgl5#BrM0T ! & 
•5. 

[12] z<D$£BM(DmmffiMme> vv>=f- • 7-f y v 

->3 >«i£©^*fe©*lS5:^-rgiJ»»f®0T% 



0 1 ©3&£T&-5. 

[03] z\<DmA<Dmmmwm<Dhu>? L • 7-f yu 
[04] z\<D%w<Dmimffi]&m<Dh\s>3 L ■ 7-f yu 
s. 

[0 5 ] ;i©f^©*2£itJBt8©hU>^ • 7-f VI/ 
->a >«ig©^^te©^X8^*-r^»rM0T-* 
•5. 

[0 6] Z<D%W<DWi2mm&M<Dbls>3 L • 7-f VI/ 
—>3 >«ifiO»ri6*jSO#xa**t" W^WffiHT?, 
05©i^$Tab^. 

[0 7] d©^W©^2HJg^ffi©hU>^- 7-f V U 

0 6Oitt*5. 

[0 8] Sf3fe©hl/>?- 7-f yU-'>3>«3g©JgfiK 
*ftO§Ig £^TgB#£rM0-C<&-5 . 

[0 9] hW>?- • 7-f 71/- -> 3 >«jfi©Jgfi£ 

5fiFffiO#XSS*T»»IWffiHT, 0 9©ig^Ta&3„ 

[010] te©ft*©hu>^ • 7-f y u— >g >mm 

ifi©SB#»r®0T-&5. 

[011] $e.icte©^5fe©M/>5 1 • 7-f y i/-y 3 

[ft^©IK93] 

1 y>jn>ll£ 

2 a, 2 b h \s"s=f- • 7-f y Is—z/a >S3e 

3 7-fyi/—>3>i 

4 -K{fc->Ur3>« 

5 -SE<bv'J=i>|K 

6 gfc->Un>§| 

7 jg^iNtS^lf >S^#7gJl£©I&& 

8 ~m<t->'J n >M 

9 7-f y v—\ -S3 ym<Dfk 
1 8 »a?L 
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[09] [010] 




[011] 

(Hi l) 




103 117 ^^y^ 102 S^f- 



